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(57) Telescopic nozzle device for cleaning a vehicle
surface, the nozzle device having
• a housing, the housing having
+ a fluid inlet channel suitable for introducing a washing
fluid into the housing and
+ a rod opening that opens towards the inside of the hous-
ing at one end of the rod opening and opens towards the
outside of the housing at a second end of the rod opening,

• a hollow nozzle rod having
+ a rod channel,
+ an inlet opening for introducing washing fluid from out-
side the nozzle rod into the rod channel,
+ a nozzle for ejecting washing fluid from inside the rod
channel to the outside of the nozzle rod,

• the nozzle rod having a retracted position and an ex-
tended position and being moveable between the retract-
ed position and the extended position, the nozzle rod
extending through the rod opening in the extended posi-
tion,
• a guiding system that guides the nozzle rod as it moves
from the retracted position to the extended position,
whereby the guiding systems comprises
• a housing guide that is arranged inside the housing, the
housing guide having a housing guide surface and
• a rod guide that forms part of the nozzle rod and has a
rod guide surface that is in contact or can come into con-
tact with the housing guide surface to guide the nozzle
rod as it moves from the retracted position to the extend-
ed position.
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Description

[0001] The invention pertains to a telescopic nozzle
device for cleaning a vehicle surface. The invention also
pertains to a vehicle. The invention also pertains to a
system for cleaning a vehicle surface.
[0002] A telescopic nozzle device for cleaning a vehicle
surface is known from EP 3 708 443 A1. The nozzle de-
vice disclosed therein has a housing, the housing having
a fluid inlet channel suitable for introducing a washing
fluid into the housing and a rod opening that opens to-
wards the inside of the housing at one end of the rod
opening and opens towards the outside of the housing
at a second end of the rod opening. The telescopic nozzle
device known from EP 3 708 443 A1 also has a hollow
nozzle rod having a rod channel, an inlet opening for
introducing washing fluid from outside the nozzle rod into
the rod channel and a nozzle for ejecting washing fluid
from inside the rod channel to the outside of the nozzle
rod. The nozzle rod has a retracted position shown in
Fig. 1 of EP 3 708 443 A1 and an extended position shown
in Fig. 2 of EP 3 708 443 A1. The nozzle rod is moveable
between the retracted position and the extended position.
As can be seen from Fig. 1 and Fig. 2 of EP 3 708 443
A1, the nozzle rod extends into the rod opening both in
the retracted position and in the extended position. The
nozzle rod extends through the rod opening in the ex-
tended position in the device known from EP 3 708 443
A1. The design known from EP 3 708 443 A1 provides
a guiding system that guides the nozzle rod as it moves
from the retracted position to the extended position by
way of ribs provided on the nozzle rod and slots provided
as part of the rod opening that receive the ribs. The ribs
can be elongated to maintain engagement between the
ribs and the slots in both the retracted and the extended
position. In the design known from EP 3 708 443 A1, the
ribs extend through the rod opening in the extended po-
sition of the nozzle rod.
[0003] Because in the design known from EP 3 708
443 A1 it is necessary that the ribs extend through the
rod opening in the extended position, the part of the noz-
zle rod that extends through the rod opening and beyond
the rod opening in the extended position has a massive
appearance.
[0004] Given this background, the problem to be
solved by the invention is to provide a telescopic nozzle
device that has a lighter appearance in the extended po-
sition of the nozzle rod.
[0005] This problem is solved by the telescopic nozzle
device according to claim 1 and the vehicle according to
claim 11 and the system according to claim 12. Preferred
embodiments are indicated in the subordinate claims and
the description following hereafter.
[0006] The invention is based on the basic concept to
provide the guiding system with a housing guide that is
arranged inside the housing whereby the housing guide
has a housing guide surface and to provide the guiding
system with a rod guide that forms part of the nozzle rod

and has a rod guide surface that is in contact with or can
come into contact with the housing guide surface to guide
the nozzle rod as it moves from the retracted position to
the extended position. The invention hence deviates from
the concept known from EP 3 708 443 A1 that uses the
slots in the rod opening as guides for the ribs throughout
the entire movement of the nozzle rod from the retracted
position to the extended position. By use of the housing
guide that is arranged inside the housing, the invention
introduces new guiding means that can be used to inter-
act with the rod guide for at least parts of the movement
of the nozzle rod from the retracted position to the ex-
tended position without the need of the rod guide being
in engagement with the rod opening.
[0007] The housing guide and the rod guide can in a
preferred embodiment be used for the initial guiding of
the nozzle rod as it leaves the retracted position. This
allows the rod guide in a preferred embodiment to be
arranged distanced from the rod opening when the noz-
zle rod is in the retracted position.
[0008] In a preferred embodiment, a part of the rod
guide can be arranged inside the rod opening when the
nozzle rod is in the extended position. But in this design,
the rod guide can be designed such that it terminates in
the rod opening when the nozzle rod is in the extended
position and hence does not protrude out of the rod open-
ing like the ribs in the design of EP 3 708 443 A1 protrude
out of the rod opening when the nozzle rod is in the ex-
tended position. This allows the part of the nozzle rod
that extends beyond the rod opening when the nozzle
rod is in the extended position to be designed smaller.
Typically, the user of such a telescopic nozzle device will
only see that part of the nozzle rod that extends beyond
the rod opening in the extended position. Hence, if this
part can be made smaller and lighter, the general ap-
pearance to the user will be lighter.
[0009] The telescopic nozzle device according to the
invention is suitable for cleaning a vehicle surface. Typ-
ically, such nozzle devices are used for cleaning a front
or rear windscreen of a vehicle or for cleaning glasses
of headlights of vehicles or for cleaning surfaces of cam-
eras or sensors.
[0010] The nozzle device has a housing. The inside of
the housing is the space arranged inside the housing. In
a preferred embodiment, the housing is made up of sev-
eral individual parts, preferably of two parts, preferably
of an upper part and a lower part. In a preferred embod-
iment, the parts that make up the housing can be con-
nected to each other. The individual parts can be con-
nected to each other permanently, for example by way
of gluing or welding. In a preferred embodiment, the parts
that make up the housing are connected to each other
in a releasable manner. This can be provided for by way
of threads, for example one part having an external
thread and the other part having an internal thread that
allow these two parts to be threaded together. In a pre-
ferred embodiment, the connection between the parts
that make up the housing is a snap-fit connection. In a
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preferred embodiment, the housing has an upper part
and a lower part, whereby the upper part can be snap-
fit to the lower part.
[0011] In a preferred embodiment, the upper part of
the housing is made up of sections that are arranged in
sequence along a longitudinal axis along which the upper
part extends. In a preferred embodiment, the geometric
shape of a first section of the upper part is different to
the geometric shape of a second section of the upper
part. In a preferred embodiment, a section of the upper
part has the shape of a hollow cylinder. In a preferred
embodiment, a section of the upper part of the housing
has the shape of a hollow truncated cone.
[0012] In a preferred embodiment, the lower part of the
housing is made up of sections that are arranged in se-
quence along a longitudinal axis along which the lower
part extends. In a preferred embodiment, the geometric
shape of a first section of the upper part is different to
the geometric shape of a second section of the upper
part. In a preferred embodiment, a section of the lower
part has the shape of a hollow cylinder. In a preferred
embodiment, a section of the lower part of the housing
has the shape of a hollow truncated cone. In a preferred
embodiment, a section of the lower part of the housing
has the shape of a square or a dice. In a preferred em-
bodiment, the nozzle rod has a lower part that has a sec-
tion that is formed like a square or a dice that is arranged
inside a section of the lower part of the housing has the
shape of a square or a dice.
[0013] In a preferred embodiment, the upper part of
the housing terminates in an upper end wall. In a pre-
ferred embodiment, the rod opening is arranged in the
upper end wall. In a preferred embodiment, the lower
part of the housing terminates in a bottom wall.
[0014] The housing has a fluid inlet channel suitable
for introducing a washing fluid into the housing. The fluid
inlet channel can be provided by a fluid inlet opening
arranged in a part of the housing, preferably arranged in
the lower part of the housing. In a preferred embodiment,
the fluid inlet channel is provided by a pipe that protrudes
from a part of the housing, preferably protrudes from the
lower part of the housing. The pipe can be adapted for
attaching a hose to it, for example can have an end shape
that has the shape of a truncated cone that facilitates
feeds the end of a hose onto the pipe. The truncated
cone can end in a recess or can be seen to extend over
further parts of the pipe in a wedge-shaped manner. Such
a design can be used to hold back a flexible hose from
slipping off the pipe.
[0015] The housing has a rod opening that opens to-
wards the inside of the housing at one end of the rod
opening and opens towards the outside of the housing
at a second end of the rod opening. The rod opening
preferably is delimited by a rod opening wall. In a pre-
ferred embodiment, the rod opening has a circular shape.
In a preferred embodiment, the rod opening has a circular
shape that is interrupted by a slot, the slot extending fur-
ther outward and enlarging the otherwise circular open-

ing by the area of the slot. In a preferred embodiment,
the rod opening only has a single slot.
[0016] The telescopic nozzle device has a hollow noz-
zle rod. The hollow nozzle rod has a rod channel and an
inlet opening for introducing washing fluid from outside
the rod into the rod channel and a nozzle for ejecting
washing fluid from inside the rod channel to the outside
of the nozzle rod.
[0017] In a preferred embodiment, the inlet opening is
arranged at one end of the nozzle rod. In a preferred
embodiment, the nozzle is arranged at one end of the
nozzle rod. In a preferred embodiment, the inlet opening
is arranged at a first end of the nozzle rod and the nozzle
is arranged at a second end of the nozzle rod. In a pre-
ferred embodiment, the inlet opening provides a fluid
communication between the rod channel and the inside
of the housing at least in the extended position of the
nozzle rod.
[0018] In a preferred embodiment the nozzle has the
form of a slit. In an alternative embodiment, the nozzle
can be provided by an insert that is inserted into a hole
in the nozzle rod wall. Such insert can provide specific
nozzle shapes that can better influence the shape of the
fluid spray that is expelled by the nozzle. The insert can
be fixedly arranged in the hole, for example by way of
press fit or by way of glueing or by way of welding.
[0019] In a preferred embodiment, the nozzle rod is a
longitudinal body that extends along a longitudinal axis.
In a preferred embodiment, the nozzle rod has a section
that has the shape of a hollow cylinder. In a preferred
embodiment, that part of the nozzle rod that extends be-
yond the rod opening in the extended position has the
shape of a hollow cylinder. In a preferred embodiment,
the nozzle is arranged in that part of the nozzle rod that
extends beyond the rod opening in the extended position.
[0020] In a preferred embodiment, the nozzle rod is a
two-piece element. In a preferred embodiment, the noz-
zle is arranged in a first part, preferably in an upper part
of the nozzle rod. In a preferred embodiment, the inlet
opening is arranged in a second part, preferably in a lower
part of the nozzle rod. In a preferred embodiment, the
parts that make up the nozzle rod are connected to each
other. In a preferred embodiment, the parts that make up
the nozzle rod are connected to each other in a perma-
nent manner, for example by way of gluing or by way of
welding. In a preferred embodiment, the parts that make
up the nozzle rod are engaged to each other by way of
a releasable connection, for example by way of screwing
or preferably by way of snap-fit.
[0021] In a preferred embodiment, the nozzle rod is
made up of at least two parts and the rod channel is made
up of a first rod channel part arranged inside a first piece
of the nozzle rod and a second rod channel part arranged
inside a second part of the nozzle rod. In a preferred
embodiment, a sealing, preferably an O-ring, is arranged
in the area where the first rod channel part ends and the
second rod channel part begins.
[0022] In a preferred embodiment, a membrane is ar-
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ranged between the nozzle rod and the housing. In a
preferred embodiment, the membrane terminates in an
inner rim that is connected to an outside surface of the
nozzle rod. In a preferred embodiment, the membrane
terminates in an outer rim that is attached to the housing.
[0023] In a preferred embodiment, the inner rim of the
membrane is provided by a hollow cylinder. In a preferred
embodiment, the hollow cylinder that provides the inner
rim of the membrane is held between a blocking surface
of a first part of the nozzle rod and a blocking surface of
a second part of the nozzle rod. In a preferred embodi-
ment, the nozzle rod has a first part that has a rim-shaped,
radially extending blocking surface and the nozzle rod
has a second part that has a rim-shaped, radially extend-
ing blocking surface, whereby the blocking surface of the
first part of the nozzle rod is facing the blocking surface
of the second part of the nozzle rod. The blocking surface
of the first part of the nozzle rod can be provided by a
rim-shaped, radially extending end surface of the first
part of the nozzle rod. In a preferred embodiment, the
second part of the nozzle rod has a tube-shaped section,
whereby the blocking surface radially extends in a rim-
shaped manner from the outer circumference of the tube-
shaped section. In a preferred embodiment, the tube-
shaped section of the second part of the nozzle rod ex-
tends into the hollow cylinder that makes up the inner rim
of the membrane. In a preferred embodiment fingers ex-
tend from the tube-shaped section of the second part of
the nozzle rod. In a preferred embodiment the fingers
have wedge-shaped ends that can be used to snap-fit
the fingers into openings provided in that part of the first
part of the nozzle rod that provides the rim-shaped, ra-
dially extending end surface of the first part of the nozzle
rod.
[0024] In a preferred embodiment, the outer rim of the
membrane is provided by a hollow cylinder or by a ring.
In a preferred embodiment, the hollow cylinder that pro-
vides the outer rim of the membrane is held between a
blocking surface of a first part of the housing and a block-
ing surface of a second part of the housing. In a preferred
embodiment, the housing has a first part that has a rim-
shaped, radially extending blocking surface and the
housing has a second part that has a rim-shaped, radially
extending blocking surface, whereby the blocking sur-
face of the first part of housing is facing the blocking sur-
face of the second part of the housing. The blocking sur-
face of the second part of the housing can be provided
by a rim-shaped, radially extending end surface of the
second part of housing. In a preferred embodiment, the
first part of the housing has a tube-shaped section,
whereby the blocking surface radially extends in a rim-
shaped manner from the inner circumference of the tube-
shaped section, for example like a step in the tube-
shaped section. In a preferred embodiment, the tube-
shaped section of the first part of the housing extends
along the outside of the hollow cylinder that makes up
the outer rim of the membrane.
[0025] In a preferred embodiment, the inner rim of the

membrane is arranged on one side of the outer rim of
the membrane when the nozzle rod is in the retracted
position and the inner rim of the membrane is arranged
on the opposite side of the outer rim of the membrane
when the nozzle rod is in the extended position.
[0026] In a preferred embodiment, the membrane is
generally ring-shaped.
[0027] The nozzle rod of the telescopic nozzle device
according to the invention has a retracted position. In a
preferred embodiment, the retracted position is the ter-
minal position of the nozzle rod in one direction. In a
preferred embodiment, the nozzle rod cannot be moved
beyond the retracted position in this direction. In a pre-
ferred embodiment, the nozzle rod has an end surface
that abuts against a surface of the housing when the noz-
zle rod is in the retracted position. In a preferred embod-
iment, the end surface of the nozzle rod is arranged in a
second part of the housing, when the nozzle rod is in the
retracted position. In a preferred embodiment, the end
surface of the nozzle rod abuts against the bottom sur-
face arranged in the second part of the housing, when
the nozzle rod is in the retracted position.
[0028] According to the invention, the nozzle rod has
an extended position. The nozzle rod is moveable be-
tween the retracted position and the extended position,
whereby the nozzle rod extends through the rod opening
in the extended position. In a preferred embodiment, the
nozzle rod is linearly moveable between the retracted
position and the extended position. In a preferred em-
bodiment, a top end surface of the nozzle rod is flush
with a top end surface of the housing when the nozzle
rod is in the retracted position. Alternatively, the nozzle
rod extends through the rod opening by a first amount
when the nozzle rod is in the retracted position and ex-
tends through the rod opening by a second amount when
the nozzle rod is in the extended position, whereby the
second amount is larger than the first amount.
[0029] According to the invention, the telescopic noz-
zle device has a guiding system that guides the nozzle
rod as it moves from the retracted position to the extend-
ed position. According the invention, the guiding systems
comprises a housing guide that is arranged inside the
housing, the housing guide having a housing guide sur-
face. According to the invention, the guiding system com-
prises a rod guide that forms part of the nozzle rod and
has a rod guide surface that can come into contact with
the housing guide surface to guide the nozzle rod as it
moves from the retracted position to the extended posi-
tion.
[0030] In a preferred embodiment, the nozzle rod
moves along a linear axis from the retracted position to
the extended position. In a preferred embodiment, the
housing guide surface extends along an axis that is par-
allel to the linear axis. In a preferred embodiment, the
rod guide surface extends along an axis that is parallel
to the linear axis.
[0031] In a preferred embodiment, the housing guide
surface is in contact with the rod guide surface as the
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nozzle rod moves from the retracted position to the ex-
tended position. In such an embodiment, the rod guide
surface and the housing guide surface slide along each
other as the nozzle rod moves from the retracted position
to the extended position. It might be considered that such
a sliding movement for the complete movement of the
nozzle rod from the retracted position to the extended
position causes too much friction. Hence, designs are
feasible, where the housing guide surface and the rod
guide surface are arranged distanced from each other.
Should the nozzle rod twist or rotate about a linear axis
as it moves from the retracted position to the extended
position, this twisting or rotating movement would bring
the rod guide surface into contact with the housing guide
surface and would stop the twisting or rotating movement
and would ensure that the nozzle rod predominantly trav-
els along the linear axis from the retracted position to the
extended position.
[0032] In a preferred embodiment, the housing guide
surface is arranged in parallel to the rod guide surface.
In a preferred embodiment, the housing guide surface is
a flat surface and the rod guide surface is a flat surface.
[0033] In a preferred embodiment, a rib is arranged
inside the housing, whereby the rib extends along a lon-
gitudinal axis and whereby the rib is arranged on an in-
ward surface of the housing and extends along its longi-
tudinal axis along the inward facing surface of the hous-
ing, whereby the housing guide surface is a longitudinal
surface of the rib and extends along the longitudinal axis
of the rib. In an alternative, likewise preferred, embodi-
ment, the housing guide has a lug that protrudes from an
inward surface of a housing wall into the inside of the
housing, whereby the housing guide surface is provided
by a surface of the lug. Compared to the rib described in
the previous preferred embodiment, the lug extends
away from the inward surface of the housing wall into the
inside of the housing. In a preferred embodiment, the lug
extends along a longitudinal axis and the longitudinal axis
is arranged at an angle to the inward surface of the hous-
ing wall, preferably at an angle between 45° and 135°,
preferably at an angle of 90° to the inward surface of the
housing wall from which the lug protrudes. The rib in the
previously described preferred embodiment extends
along a longitudinal axis along the inward surface of the
housing wall and hence only extends from the inward
surface of the housing wall by a small extent, namely the
height of the rib. Contrary to this arrangement, the lug
joins the inward surface of the housing wall only in a small
cross-sectional area and is designed to protrude away
from the inward surface of the housing wall.
[0034] In the embodiment where the housing guide
surface is provided by a surface of the lug, the inward
surface of the housing from which the lug protrudes pref-
erably is the inward surface of the to end wall of the hous-
ing.
[0035] In the embodiment where the housing guide
surface is provided by a surface of a rim, the rim prefer-
ably extends along an inward surface of a sidewall of the

housing, preferably a sidewall of the first part, preferably
of the upper part of a two part housing.
[0036] In a preferred embodiment, the rod opening is
arranged in the housing wall from which housing wall the
lug protrudes. In a preferred embodiment, the lug is ar-
ranged next to the rod opening. In a preferred embodi-
ment, the rod opening is delimited by a rod opening wall,
whereby the lug has a surface that is flush with a part of
the rod opening wall.
[0037] In a preferred embodiment, the housing guide
has several lugs that protrude from the inward surface
of the housing wall into the inside of the housing. In a
preferred embodiment, each lug provides a housing
guide surface. In a preferred embodiment, all lugs pro-
trude from the housing wall by the same amount. In an
alternative, likewise preferred, embodiment, at least one
of the several lugs protrudes further into the inside of the
housing than at least one other of the several lugs. In a
preferred embodiment, the housing guide has several
lugs and of those several lugs one lug that protrudes
furthest into the inside of the housing, while the remaining
lugs do not protrude as far into the housing as the one
lug. In a preferred embodiment, the further lugs protrude
into the inside of the housing by the same amount. In an
alternative, the further lugs protrude into the inside of the
housing in a staggered fashion. In a preferred embodi-
ment, the number of lugs present is more than two, pref-
erably more than three. In a preferred embodiment, the
number of lugs present is less than ten, preferably less
than seven, preferably less than six.
[0038] In a preferred embodiment, the rod guide has
a block that is arranged at an outer circumferential sur-
face of the rod. In a preferred embodiment, the rod guide
surface is provided by a surface of the block. In a pre-
ferred embodiment, the block is a rib that is arranged at
an outer circumferential surface of the nozzle rod and
extends along a longitudinal axis.
[0039] In a preferred embodiment, the housing guide
has several blocks that are arranged at an outer circum-
ferential surface of the nozzle rod. In a preferred embod-
iment, each block provides a rod guide surface. In a pre-
ferred embodiment, all blocks extend along the outer cir-
cumferential surface of the nozzle rod by the same
amount. In an alternative, likewise preferred, embodi-
ment, at least one of the several blocks extend along the
outer circumferential surface of the nozzle rod further
than at least one other of the several blocks. In a preferred
embodiment, the rod guide has several blocks and of
those several blocks one block that extend along the out-
er circumferential surface of the nozzle rod furthest, while
the remaining blocks do not extend as far along the outer
circumferential surface of the nozzle rod as the one block.
In a preferred embodiment, the further blocks extend
along the outer circumferential surface of the nozzle rod
by the same amount. In an alternative, the further blocks
extend along the outer circumferential surface of the noz-
zle rod in a staggered fashion. In a preferred embodi-
ment, the number of blocks present is more than two,
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preferably more than three. In a preferred embodiment,
the number of blocks present is less than ten, preferably
less than seven, preferably less than six.
[0040] In a preferred embodiment the number of lugs
provided is the same number of blocks provided.
[0041] In a preferred embodiment, each block is pro-
vided between two lugs when the nozzle rod is in the
extended position.
[0042] In a preferred embodiment, the lugs provided
extend in parallel to each other. In a preferred embodi-
ment, the blocks provided extend in parallel to each other.
In a preferred embodiment all lugs provided extend in
parallel to all blocks provided. In a preferred embodiment
the lugs provided extend in parallel to each other and in
parallel to the linear direction along which the nozzle rod
is moved from the retracted position to the extended po-
sition. In a preferred embodiment the blocks provided
extend in parallel to each other and in parallel to the linear
direction along which the nozzle rod is moved from the
retracted position to the extended position.
[0043] In a preferred embodiment, the lugs are equally
spaced along a circle around the linear direction along
which the nozzle rod is moved from the retracted position
to the extended position.
[0044] In a preferred embodiment, the blocks are
equally spaced around the outer circumferential surface
of the rod.
[0045] In a preferred embodiment, the lugs have a con-
stant cross section along their linear extend. In a pre-
ferred embodiment, the blocks have a constant cross
section along their linear extend.
[0046] In a preferred embodiment, a part of the rod
guide is arranged inside the rod opening when the nozzle
rod is in the extended position. In a preferred embodi-
ment, the rod opening is a circular opening that is ex-
panded by a slot that extends radially away from the re-
maining part of the rod opening. In a preferred embodi-
ment, the part of the rod guide that is arranged inside the
rod opening is arranged in this slot.
[0047] In a preferred embodiment, the block is ar-
ranged at the outer circumferential surface of the nozzle
rod and has a top end surface. In a preferred embodi-
ment, the housing wall, in which the rod opening is ar-
ranged, has a top, outward surface. In a preferred em-
bodiment, the top surface of the block according to the
preferred embodiment is arranged inside the rod open-
ing, when the nozzle rod is in the extended position and
does not protrude above the top surface of the housing
wall. In a preferred embodiment, the top surface of the
block is flush with the top surface of the housing wall.
[0048] In a preferred embodiment, the rod guide rests
against an inward surface of a housing wall, when the
nozzle rod is in the extended position, thereby blocking
further movement of the nozzle rod out of the housing.
In a preferred embodiment, the rod guide has at least
two blocks, whereby the top surface of one block of the
rod guide rests against an inward surface of the housing
wall, blocking further movement of the nozzle rod out of

the housing, whereby the top surface of the further block
of the rod guide is arranged inside the rod opening, pref-
erably flush with a top surface of the housing wall that
contains the rod opening.
[0049] In a preferred embodiment, the housing guide
has several lugs that protrude from the inward surface
of the housing wall into the inside of the housing, whereby
two of the several lugs protrude further into the inside of
the housing than the remaining lugs, whereby these two
lugs that protrude further into the housing are arranged
next to each other. In a preferred embodiment, the above-
described embodiment is supplemented by a rod guide
that has several blocks, preferably several ribs, arranged
at an outer circumferential surface of the nozzle rod,
whereby one of the several blocks is longer than the other
of the several blocks. In a preferred embodiment, the
above-described embodiment is designed in such a way
that when the nozzle rod is in the retracted position, a tip
of the block that is longer than the other blocks is arranged
in between the two lugs that are longer than the other
lugs. In a preferred embodiment, the other blocks of the
housing guide are arranged to not engage with spaces
between the further lugs of the housing guide, when the
nozzle rod is in the retracted position. Hence, in a pre-
ferred embodiment, when the nozzle rod is in the retract-
ed position, it is only the one, longer block that is in en-
gagement with the two longer lugs of the housing guide,
namely arranged to protrude into a space between the
two longer lugs. In a preferred embodiment, it is this long-
er block that, when the nozzle rod is in the extended
position, is arranged inside in the rod opening.
[0050] In a preferred embodiment, the blocks are de-
signed to have a rectangular cross-section perpendicular
to the longitudinal axis along which they extend. In a pre-
ferred embodiment, the blocks that preferably are de-
signed as ribs on the outer circumferential surface of the
nozzle rod, have a rectangular cross-section perpendic-
ular to the longitudinal axis along which the ribs extend.
[0051] In a preferred embodiment, the nozzle rod has
two inlet openings for introducing a washing fluid from
the outside of the nozzle rod into the rod channel. In a
preferred embodiment, the two inlet openings are ar-
ranged on opposite sides of the nozzle rod on the cir-
cumferential surface of the nozzle rod. In a preferred em-
bodiment the two inlet openings are arranged at the same
position along a linear axis along which the nozzle rod
extends.
[0052] In a preferred embodiment, the circumferential
surface of the nozzle rod in the area of the inlet openings
is an outer surface of a cylinder. The two inlet openings
are arranged on opposite sides in this outer surface of a
cylinder.
[0053] In an alternative embodiment, the outer circum-
ferential surface of the nozzle rod in the area of the inlet
openings is provided by four flat surfaces that are each
arranged at 90° to its neighbouring surface. In a preferred
embodiment, the nozzle rod has the shape of a dice in
the region, where the inlet openings are provided. In a
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preferred embodiment, the two inlet openings are pro-
vided on opposite surfaces of this dice.
[0054] In a preferred embodiment, the inlet openings
of the nozzle rod are not arranged in line with the fluid
inlet channel. In a preferred embodiment, the openings
are arranged perpendicular to the fluid inlet channel. This
arrangement has the effect that a fluid that is introduced
into the housing via the fluid inlet channel cannot directly
flow from the fluid inlet channel into an inlet opening of
the nozzle rod. The fluid flows into the inlet opening of
the nozzle rod from inside the housing. Hence, fluid being
introduced via the fluid inlet channel first flows into the
housing, whereby the housing can lead to an even dis-
tribution of the fluid inside the housing. This can lead to
a more smooth flow of the fluid inside the rod channel
and out of the nozzle. Both inlet openings being perpen-
dicular to the fluid inlet channel provide for the fluid to
come from equal sides into the inlet openings of the noz-
zle rod and thereby to create a more steady flow. This
provides a positive effect on the stability of the spray of
the fluid that is ejected from the nozzle.
[0055] In a preferred embodiment, the rod channel ex-
tends from a lower end of the nozzle rod to a top end of
the nozzle rod, whereby the nozzle for ejecting washing
fluid from inside the rod channel to the outside of the
nozzle rod is arranged at the top end of the nozzle rod.
In a preferred embodiment, the top end of the rod channel
is closed and the nozzle for ejecting washing fluid from
inside the rod channel to the outside of the rod is arranged
at the side of the nozzle rod, the washing fluid hence
being ejected sideways in relation to the longitudinal ex-
tent of the nozzle rod. In a preferred embodiment, the
inlet opening or the inlet openings also are arranged on
a side of the nozzle rod and are in fluid communication
with the rod channel. Preferably, the inlet openings are
windows in the outer circumferential area of the nozzle
rod that lead from the outside directly to the rod channel
that extends inside the nozzle rod.
[0056] In a preferred embodiment, the rod channel
opens at the bottom end of the nozzle rod in order to
allow a pin to extent into the rod channel. In a preferred
embodiment, the pin is arranged on the bottom wall of
the housing and extends perpendicular to the bottom wall
of the housing into the inside of the housing. In a preferred
embodiment, the nozzle rod sits on the pin with the pin
being arranged in the rod channel.
[0057] In a preferred embodiment, as the nozzle rod
moves between the retracted position and the extended
position, the rod moves along the pin. In a preferred em-
bodiment, the pin protrudes into the rod channel by a
larger amount, when the nozzle rod is in the retracted
position, than when the nozzle rod is in the extended
position. In a preferred embodiment, the pin is arranged
inside the rod channel at least by a small amount, when
the nozzle rod is in the extended position. In a preferred
embodiment, a sealing, preferably an O-ring, is provided
on an inner surface of the rod channel.
[0058] In a preferred embodiment, the sealing seals

against an outer circumferential surface of the pin and
the inner circumferential surface of the nozzle rod, when
the nozzle rod is in the retracted position, thereby stop-
ping any fluid that is on one side of the sealing, preferably
below the sealing to flow past the sealing and into those
sections of the rod channel that are on the other side of
the sealing, preferably above the sealing. In a preferred
embodiment, when the nozzle rod is in the extended po-
sition, the sealing is not in contact with an outer circum-
ferential surface of the pin, allowing fluid in the rod chan-
nel to flow along the outer circumferential surface of the
pin and inside the rod channel and past the seal that is
not in contact with the outer circumferential surface of
the pin any more. Such an arrangement of a seal and a
pin can be used to determine, at which relative position
of the nozzle rod relative to the pin the fluid is allowed to
further travel along the rod channel past the sealing and
towards the nozzle. In a preferred embodiment, as long
as the sealing is in contact with the outer circumferential
surface of the pin and the inner circumferential surface
of the nozzle rod, no fluid travels past the sealing and
further along the rod channel towards the nozzle. As the
nozzle rod is moved from the retracted position to the
extended position, in a preferred embodiment, the seal
arranged in the inside of the rod channel travels along
the outer circumferential surface of the pin. At a prede-
termined point the sealing loses engagement with the
outer circumferential surface of the pin and hence loses
its sealing function, thereby allowing fluid to travel past
the seal and further along the rod channel towards the
nozzle. As the nozzle rod is moved back towards the
retracted position from the extended position, at a pre-
determined position, the sealing will come into engage-
ment with the outer circumferential surface of the pin and
the inner circumferential surface of the nozzle rod again
and hence will start to fulfil its sealing function again. By
way of choosing the appropriate length of the pin in re-
lation to the distance that the nozzle rod has to travel
from the retracted position to the extended position, it
can be determined, at which time along the travel from
the retracted position to the extended position of the noz-
zle rod the fluid is allowed to travel past the sealing and
further along the rod channel towards the nozzle. Em-
bodiments can be chosen, where this flow of fluid past
the sealing and further along the rod channel and towards
the nozzle is allowed only once the rod has reached its
extended position or a short time before the nozzle rod
has reached its extended position. This can be used to
ensure that washing fluid only leaves the nozzle once
the nozzle rod has reached its extended position.
[0059] The use of a pin that extends into the rod chan-
nel of the nozzle rod can also be used to ensure that the
nozzle rod takes up a predetermined position. The en-
gagement of the nozzle rod with the pin at its one end
and the engagement of the nozzle rod with the inlet open-
ing at another point along the nozzle rod can be used to
define two points at which the positioning of the nozzle
rod is defined. Given that the nozzle rod preferably is a

11 12 



EP 3 992 039 A1

8

5

10

15

20

25

30

35

40

45

50

55

stiff element, the use of two spaced apart points that de-
termine the position of the nozzle rod provide good
means to precisely define the position of the nozzle rod.
[0060] In a preferred embodiment, the nozzle of the
nozzle rod is arranged in a part of the nozzle rod that
extends through the rod opening even in the retracted
position of the nozzle rod. In a preferred embodiment,
the nozzle rod is hence designed to protrude through the
rod opening even in the retracted position with the nozzle
being arranged in that part of the nozzle rod that is outside
the housing. This can prevent washing fluid that still may
be in the rod channel after the ejection of the washing
fluid to flow into the inside of the housing.
[0061] The vehicle according to the invention has a
vehicle surface and a nozzle device according to the in-
vention. In a preferred embodiment, the nozzle device in
arranged in front of the vehicle surface.
[0062] The system for cleaning a vehicle surface com-
prises

• a fluid reservoir;
• a pump in fluid communication with the fluid reser-

voir;
• a nozzle device according to the invention, whereby

the fluid inlet channel is in fluid communication with
the pump.

[0063] A spring can be provided inside the housing to
pretension the nozzle rod into a predetermined position,
preferably into the retracted position. The spring can be
arranged between an upper end wall of the housing and
a radially extending rim on the nozzle rod. The radially
extending rim on the nozzle rod is preferably provided
on the upper part of a two-part nozzle rod and preferably
provided above the inner rim of the membrane. Prefera-
bly the rim is arranged at such a height of the nozzle rod
that the end of the spring that is closer to the membrane
is above the outer rim of the membrane even when the
nozzle rod is in the retracted position.
[0064] In a preferred embodiment the spring constant
is chosen in relation to the pressure level that a pump for
pumping the washing fluid into the fluid inlet channel can
provide. In a preferred embodiment the spring constant
is chosen such that the pressure of the washing fluid as
it enters into the rod channel is strong enough to move
the nozzle rod from the retracted position into the extend-
ed position against the restoring force of the spring that
is compressed as the nozzle rod moves from the retract-
ed position into the extended position. Once the fluid
pressure drops, the restoring force of the spring moves
the nozzle rod back into the retracted position from the
extended position.
[0065] In the following, the invention will be explained
in more detail with reference to Figures that only show
possible embodiments of the invention. In the Figures,

Fig. 1 shows a perspective view onto a tele-
scopic nozzle device for cleaning a vehi-

cle surface with a nozzle rod in an ex-
tended position;

Fig. 2 shows a perspective view onto the tele-
scopic nozzle device of Fig. 1 with the
nozzle rod in the retracted position;

Fig. 3 shows an enlarged perspective view on-
to the detail Y as highlighted in Fig. 2;

Fig. 4 shows a sectional side view onto the noz-
zle device of Fig. 1 with the nozzle rod in
an retracted position;

Fig. 5 shows a sectional side view onto the noz-
zle device of Fig. 1 with the nozzle rod in
an extended position;

Fig. 6 shows a perspective view onto the nozzle
device of Fig. 1 with the nozzle rod in a
retracted position, whereby the housing
is shown in a sectional view giving view
onto the elements arranged inside the
housing;

Fig. 7 shows a perspective view onto the nozzle
device of Fig. 1 with the nozzle rod in a
retracted position, whereby the housing
is shown in a sectional view giving view
onto the elements arranged inside the
housing and whereby a lower part of the
nozzle rod is also shown in a partially sec-
tional view giving view onto a pin ar-
ranged inside the lower part of the nozzle
rod;

Fig. 8 shows a perspective view taken from a
different perspective as Fig. 6, the view
being onto the nozzle device of Fig. 1 with
the nozzle rod in a retracted position,
whereby the housing is shown in a sec-
tional view giving view onto the elements
arranged inside the housing;

Fig. 9 shows an exploded perspective view of
an upper element, a membrane and a
lower element that together from the noz-
zle rod prior to assembly;

Fig. 10 shows an exploded perspective view on-
to the elements of Fig. 9 with the mem-
brane placed on the lower element as a
first step of assembly;

Fig. 11, 11a shows a perspective view onto the ele-
ments of Fig. 9 with the upper element
being placed onto the membrane that is
placed on the lower element as a second
step of assembly;

Fig. 12 shows a perspective view onto the ele-
ments of Fig. 9 with the upper element,
the membrane and the lower element be-
ing assembled to form the nozzle rod with
a coil spring being placed on the nozzle
rod;

Fig. 13 shows a perspective view into an upper
part of the housing;

Fig. 14 shows a perspective sectional view of the
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upper part of the housing;
Fig. 15 shows a perspective view from the top

onto the upper element and the lower el-
ement of the nozzle rod the membrane
not being shown to have a better view
onto the relative arrangement of the up-
per element and the lower element of the
nozzle rod;

Fig. 16 shows a perspective view taken from a
different view point onto the elements
shown in Fig. 15;

Fig. 17 shows a perspective view onto the nozzle
device of Fig. 1 with the nozzle rod in a
retracted position, whereby the housing
is shown in a partially sectional view giv-
ing view onto the elements arranged in-
side the housing, only an upper element
of the housing being shown for a better
view onto the elements arranged inside
the housing;

Fig. 18 shows a perspective view onto the ele-
ments shown in Fig. 17 with the nozzle
rod now in the extracted position;

Fig. 19 shows a perspective view onto an upper
part of nozzle device of Fig. 1 with the
nozzle rod in a extracted position, where-
by the housing is shown in a partially sec-
tional view giving view onto the elements
arranged inside the housing;

Fig. 20 an enlarged perspective view onto the
detail Z shown in Fig. 19;

Fig. 21 a perspective view onto a vehicle being
equipped with several nozzle devices ac-
cording to the invention and

Fig. 22 a schematic drawing of a system accord-
ing to the invention.

[0066] The telescopic nozzle device 1 for cleaning a
vehicle surface has a housing 2. The housing 2 has a
fluid inlet channel 3 suitable for introducing a washing
fluid into the housing 2. The housing 2 has a rod opening
4 that opens towards the inside of the housing 2 at one
end of the rod opening 4 and opens towards the outside
of the housing 2 at a second end of the rod opening 4.
[0067] The nozzle device 1 has a hollow nozzle rod 5.
The nozzle rod 5 has a rod channel 6 and an inlet opening
7 for introducing washing fluid from outside the nozzle
rod 5 into the rod channel 6 and a nozzle 8 for ejecting
washing fluid from inside the rod channel 6 to the outside
of the nozzle rod 5.
[0068] The nozzle rod 5 has a retracted position (see
e.g. Fig. 2) and an extended position (see e.g. Fig. 1).
The nozzle rod 5 is moveable between the retracted po-
sition (e.g. Fig. 2) and the extended position (e.g. Fig. 1).
As shown in Fig. 1, the nozzle rod 5 extends through the
rod opening 4 in the extended position. In the embodi-
ment shown in the Fig., especially as can be seen from
Fig. 2 and 3, the nozzle rod 5 also extends through the

rod opening 4 in the retracted position. In the especially
preferred embodiment shown in the Fig. 1 to 3, the nozzle
8 is arranged outside the housing 2 even in the retracted
position (Fig. 2, Fig. 3) of the nozzle rod 5. This has the
advantage that fluid dripping out of the nozzle 8 in the
retracted position of the nozzle rod 5 does not drip into
the inside of the housing 2. The space above the mem-
brane 9 (see e.g. Fig. 4) can be kept free from fluid or
almost free from washing fluid in such an embodiment.
Other embodiments to the one shown in Fig. 1 to 3 are
feasible (not shown in the Fig.); where the top surface
10 of the nozzle 8 is flush with a top surface 11 of the
housing 2 when the nozzle rod 5 is in the retracted posi-
tion. Other embodiments to the one shown in Fig. 1 to 3
are feasible (not shown in the Fig.), where the top surface
10 of the nozzle 8 is arranged below the top surface 11
of the housing 2 when the nozzle rod 5 is in the retracted
position.
[0069] The nozzle device 1 has a guiding system that
guides the nozzle rod 5 as it moves from the retracted
position to the extended position. The guiding systems
comprises a housing guide that is arranged inside the
housing 2, the housing guide having a housing guide
surface. The guiding systems also comprises a rod guide
that forms part of the nozzle rod 5 and has a rod guide
surface 13 that can come into contact with the housing
guide surface 12 to guide the nozzle rod 5 as it moves
from the retracted position to the extended position.
[0070] As can be best seen from Fig. 13 and 14, the
housing guide has several lugs 14 (in the embodiment
shown: four lugs 14) that protrude from an inward surface
of a housing wall 15 into the inside of the housing 2,
whereby on each side of the respective lug 14 a housing
guide surface 12 is provided by a surface of the respec-
tive lug 14. As can best be seen from Fig. 14, the rod
opening 4 is arranged in the housing wall 15 from which
housing wall 15 the lugs 14 protrude. In the embodiment
shown in Fig. 14, the rod opening 4 is delimited by a rod
opening wall 16 and the respective lug 14 has a surface
17 that is flush with a part of the rod opening wall 16.
[0071] As best can be seen from Fig. 15 and 16, the
housing guide has several blocks 18 arranged at an outer
circumferential surface 19 of the nozzle rod 5, whereby
each block 18 provides a rod guide surface 13. In the
embodiment shown in Fig. 15 and 16, one of the several
blocks 18 is longer than the remaining ones of the several
blocks 18.
[0072] As can for example be seen from Fig. 18 or Fig.
5 in the extended position of the nozzle rod 5 a part of
the rod guide, namely a part of the block 18 that is longer
than the other blocks 18 is arranged inside the rod open-
ing 4. The rod opening 4 in the embodiment shown has
a circular shape but has a recess 20, that widens the
circular shape and provides space for the block 18 to
extend into the rod opening 4. As can be seen from Fig.
5 and 18, the top surface 21 of the block 18 is flush with
the top surface 11 of the housing 2.
[0073] In the extended position of the nozzle rod 5 a
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part of the rod guide, namely the top surface 22 of the
blocks 18 that are smaller rests against an inward surface
of a housing wall 15 blocking further movement of nozzle
rod 5 out of the housing 2.
[0074] The membrane 9 is arranged between the noz-
zle rod 5 and the housing 2. The membrane 9 terminates
in an inner rim 30 that is connected to an outside surface
of the nozzle rod 5. The membrane 9 terminates in an
outer rim 31 that is attached to the housing 2. The inner
rim 30 of the membrane is provided by a hollow cylinder.
The hollow cylinder that provides the inner rim 30 is held
between a blocking surface 32 of a first part (the upper
part 40) of the nozzle rod 5 and a blocking surface 33 of
a second part (the lower part 41) of the nozzle rod 5. The
upper part 40 has a rim-shaped, radially extending block-
ing surface 32. The lower part 41 has a rim-shaped, ra-
dially extending blocking surface 33, whereby the block-
ing surface 32 is facing the blocking surface 33. The
blocking surface 32 is provided by a rim-shaped, radially
extending end surface of the upper part 40. The lower
part 41 has a tube-shaped section 42, whereby the block-
ing surface 33 radially extends in a rim-shaped manner
from the outer circumference of the tube-shaped section
42. The tube-shaped section 42 extends into the hollow
cylinder that makes up the inner rim 30. Fingers 43 extend
from the tube-shaped section 42. The fingers 43 have
wedge-shaped ends that can be used to snap-fit the fin-
gers 43 into openings 44 provided in that part of the upper
part 40.
[0075] The outer rim 31 is provided by a hollow cylin-
der. The hollow cylinder that provides the outer rim 31 is
held between a blocking surface 34 of a first part (upper
part 45) of the housing 2 and a blocking surface 35 of a
second part (lower part 46) of the housing. The upper
part 45 has the rim-shaped, radially extending blocking
surface 34 and the lower part 46 has the rim-shaped,
radially extending blocking surface 35, whereby the
blocking surface 34 is facing the blocking surface 35. The
blocking surface 35 is provided by a rim-shaped, radially
extending end surface of the lower part 46. The upper
part 45 has a tube-shaped section 49, whereby the block-
ing surface 34 radially extends in a rim-shaped manner
from the inner circumference of the tube-shaped section
49, for example like a step in the tube-shaped section
49. The tube-shaped section 49 extends along the out-
side of the hollow cylinder that makes up the outer rim
31 of the membrane.
[0076] Two the inlet openings 7 are provided. The inlet
openings 7 are not arranged in line with the fluid inlet
channel 3. The inlet openings 7 are arranged perpendic-
ular to the fluid inlet channel 3 as indicated by the arrows
in Fig. 8.
[0077] The rod channel 6 extends from a lower end of
the nozzle rod 5 to a top end of the nozzle rod 5, whereby
the nozzle 8 for ejecting washing fluid from inside the rod
channel 6 to the outside of the nozzle rod 5 is arranged
at the top end of the nozzle rod 5. The top end of the rod
channel 6 is closed and the nozzle 8 for ejecting washing

fluid from inside the rod channel 6 to the outside of the
nozzle rod 5 is arranged at the side of the nozzle rod 5,
the washing fluid hence being ejected sideways in rela-
tion to the longitudinal extent of the nozzle rod 5. The
inlet openings 7 also are arranged on a side of the nozzle
rod 5 and are in fluid communication with the rod channel
6. The inlet openings 7 are windows in the outer circum-
ferential area of the nozzle rod 5 that lead from the outside
directly to the rod channel 6 that extends inside the nozzle
rod 5.
[0078] The rod channel 6 opens at the bottom end of
the nozzle rod 5 in order to allow a pin 23 to extent into
the rod channel 6. The pin 26 is arranged on the bottom
wall 24 of the housing 2 and extends perpendicular to
the bottom wall 24 into the inside of the housing 2. The
nozzle rod 5 sits on the pin 23 with the pin 23 being ar-
ranged in the rod channel 6. As nozzle rod 5 moves be-
tween the retracted position and the extended position,
the nozzle rod 5 moves along the pin 23. The pin 23
protrudes into the rod channel 6 by a larger amount, when
the nozzle rod 5 is in the retracted position, than when
the nozzle rod 5 is in the extended position. The pin 23
is arranged inside the rod channel by a small amount,
when the nozzle rod 5 is in the extended position (see
e.g. Fig. 5). An O-ring 25 is provided on an inner surface
of the rod channel 6. The O-ring 25 seals against an outer
circumferential surface of the pin 23 (see e.g. Fig. 4),
when the nozzle rod 5 is in the retracted position, thereby
stopping any fluid that is on one side of the sealing (the
lower side of the sealing) to flow past the sealing and into
those sections of the rod channel 6 that are on the other
side of the sealing (above the sealing). When the nozzle
rod 5 is in the extended position, the O-ring 25 is not in
contact with an outer circumferential surface of the pin
23 (see e.g. Fig. 5), allowing fluid in the rod channel 6 to
flow along the outer circumferential surface of the pin 23
and inside the rod channel 6 and past the O-ring 25 that
is not in contact with the outer circumferential surface of
the pin 23 anymore.
[0079] A spring 28 is provided inside the housing 2 to
pretension the nozzle rod 5 into the retracted position.
The spring is be arranged between an upper end wall 15
of the housing 2 and an radially extending rim 29 on the
nozzle rod 5. The radially extending rim 29 on the nozzle
rod 5 is provided on the upper part 40 and provided above
the inner rim 30 of the membrane 9. The rim 29 is ar-
ranged at such a height of the nozzle rod 5 that the end
of the spring 28 that is closer to the membrane 9 is above
the outer rim 31 of the membrane 9 even when the nozzle
rod 5 is in the retracted position (see e.g. Fig. 4).
[0080] Fig. 20 shows that the surface 22 of the block
18 rests against the inward surface of the housing wall
15 and prevents the nozzle rod 5 from further moving out
of the housing 2.
[0081] Fig. 21 shows a vehicle 122 comprising several
vehicle surfaces and several nozzle devices 1. The ve-
hicle 122 can comprise various vehicle surfaces, some
examples of which include a front windshield 124, a rear
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windshield 126, a camera 128, a sensor 130, and head-
lights or headlamps 132. One or more telescoping device
1, can be mounted in various locations on the vehicle
122 to the clean various vehicle surfaces 124-132. For
example, the telescoping device 1 can be hood mounted,
under hood mounted, cowl screen mounted, or wiper arm
mounted. In another example, the telescoping device 1
can be integrated in or mounted on a rear end spoiler or
a center high-mounted stop lamp (CHMSL). It is noted
that the telescoping devices 1 are schematically repre-
sented in Fig. 21, and are not necessarily drawn to scale
relative to the vehicle 122 or the various vehicle surfaces.
It is also noted that the number and location of the tele-
scoping devices 1 for the vehicle 122 can vary from the
illustrated embodiment, and it will be understood by those
skilled in the art that the vehicle 122 can use different
numbers of telescoping devices 1 and in different loca-
tions in accordance with the principles of the present dis-
closure. In addition, although the illustrated embodiment
of the vehicle 122 includes one rear camera 128 and one
front sensor 130, it will be understood by those skilled in
the art that the vehicle 122 can use different numbers of
cameras and sensors in various locations on the vehicle
122 in accordance with the principles of the present dis-
closure. In Figure 21, the telescoping devices 1 are in
the rectracted position and the top surface 10 of the noz-
zle rod 5 can be flush with or otherwise form a contiguous
or continuous surface with the vehicle 122. In the extend-
ed position, the nozzle rod 5 is extended outwardly from
the vehicle surface and the nozzle 8 can face the surface
to be cleaned, i.e. the front windshield 124, a rear wind-
shield 126, a camera 128, a sensor 130, and headlights
or headlamps 132.
[0082] Figure 22 shows an embodiment of a system
134 for cleaning a vehicle surface. The system 134 of
Figure 22 can be incorporated into the vehicle 122 of
Figure 21. The system 134 can include at least one fluid
supply tank or reservoir 136 storing a supply of cleaning
media 138, at least one telescoping nozzle device 1 ap-
plying the cleaning media 138 to the vehicle surface, and
at least one conduit 140, hose, duct, and/or other tubing
delivering the cleaning media 138 from the reservoir 136
to the telescoping nozzle device(s) 1. The system 134
can further include at least one pump 142 controlling the
flow of cleaning media 138 from the reservoir 136 to the
telescoping nozzle device(s) 1.
[0083] In the illustrated embodiment, telescoping noz-
zle devices 1 are provided for cleaning the front wind-
shield 124, the rear windshield 126, the camera 128, the
sensor 130, and the headlights or headlamps 132. Clean-
ing media 138 from the reservoir 136 is forced through
the conduits 140 by the pump 142 and sprayed onto one
or more of the vehicle surfaces 124-132 by the telescop-
ing nozzle devices 1. Operation of the telescoping nozzle
devices 1 is as described previously, with the nozzle rod
5 extending once the fluid pressure exceeds the prede-
termined extension pressure. The supply of cleaning fluid
to one or more of the telescoping nozzle devices 1 can

be automated, with cleaning fluid being supplied auto-
matically predetermined intervals or on an as-needed ba-
sis, or can be manual, such as by providing a switch (not
shown) in the vehicle cabin that is manually- actuatable
by a driver of the vehicle.
[0084] The cleaning system 134 can further be provid-
ed with one or more fluid control valves (not shown) to
control the flow of cleaning media to the telescoping noz-
zle devices 1, such as for individual operation of each
telescoping nozzle device 10, a heating element (not
shown) heating the cleaning media before it is applied to
the vehicle surface, and additional conduits, ducts, tub-
ing, hoses, fluid connectors, and/or manifolds (not
shown) fluidly coupling components of the system 134
together and providing a fluid flow path from the reservoir
136 to each telescoping device 10. Additionally, the sys-
tem, 134 can comprise more than one reservoir and/or
more than one pump.

Claims

1. Telescopic nozzle device (1) for cleaning a surface
of a vehicle, the nozzle device (1) having

• a housing (2), the housing (2) having

+ a fluid inlet channel (3) suitable for intro-
ducing a washing fluid into the housing (2)
and
+ a rod opening (4) that opens towards the
inside of the housing (2) at one end of the
rod opening (4) and opens towards the out-
side of the housing (2) at a second end of
the rod opening (4),

• a hollow nozzle rod (5) having

+ a rod channel (6),
+ an inlet opening (7) for introducing washing
fluid from outside the nozzle rod (5) into the
rod channel (6),
+ a nozzle (8) for ejecting washing fluid from
inside the rod channel (6) to the outside of
the nozzle rod (5),

• the nozzle rod (5) having a retracted position
and an extended position and being moveable
between the retracted position and the extended
position, the nozzle rod (5) extending through
the rod opening (4) in the extended position,
• a guiding system that guides the nozzle rod (5)
as it moves from the retracted position to the
extended position,

characterized in that the guiding systems compris-
es
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• a housing guide that is arranged inside the
housing (2), the housing guide having a housing
guide surface (12) and
• a rod guide that forms part of the nozzle rod
(5) and has a rod guide surface (13) that is in
contact or can come into contact with the hous-
ing guide surface (12) to guide the nozzle rod
(5) as it moves from the retracted position to the
extended position.

2. Nozzle device according to claim 1, characterized
in that the housing guide has a lug (14) that pro-
trudes from an inward surface of a housing wall (15)
into the inside of the housing (2), whereby the hous-
ing guide surface (12) is provided by a surface of the
lug (14).

3. Nozzle device according to claim 2, characterized
in that the rod opening (4) is arranged in the housing
wall (15) from which housing wall the lug (14) pro-
trudes.

4. Nozzle device according to claim 3, characterized
in that the rod opening (4) is delimited by a rod open-
ing wall (16) and in that the lug (14) has a surface
(17) that is flush with a part of the rod opening wall
(16).

5. Nozzle device according to any one of claims 2 to 4,
characterized in that the housing guide has several
lugs (14) that protrude from the inward surface of the
housing wall (15) into the inside of the housing (2),
whereby each lug (14) provides a housing guide sur-
face (12) and whereby at least one of the several
lugs (14) protrudes further into the inside of the hous-
ing (2) than at least one other of the several lugs (14).

6. Nozzle device according to any one of claims 1 to 5,
characterized in that the rod guide has a block (18)
arranged at an outer circumferential surface (19) of
the nozzle rod (5).

7. Nozzle device according to claim 6, characterized
in that the housing guide has several blocks (18)
arranged at an outer circumferential surface (19) of
the nozzle rod (5), whereby each block (18) provides
a rod guide surface (13) and whereby at least one
of the several blocks (18) is longer than at least one
other of the several blocks (18).

8. Nozzle device according to any one of claims 1 to 7,
characterized in that in the extended position of the
nozzle rod (5) a part of the rod guide is arranged
inside the rod opening (4).

9. Nozzle device according to any one of claims 1 to 8,
characterized in that in the extended position of the
nozzle rod (5) a part of the rod guide rests against

an inward surface of a housing wall (15) blocking
further movement of nozzle rod (5) out of the housing
(2)

10. Nozzle device according to any one of claims 1 to 9,
characterized in that the hollow nozzle rod (5) hav-
ing an O-Ring (25) as a check valve feature.

11. Vehicle comprising a vehicle surface and a nozzle
device according to any one of claims 1 to 10.

12. System for cleaning a vehicle surface comprising

• a fluid reservoir;
• a pump in fluid communication with the fluid
reservoir;
• a nozzle device according to any one of claims
1 to 10, whereby the fluid inlet channel is in fluid
communication with the pump.
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